Abstract-We use data from the 1993 and 1998 National Surveys of Small Business Finances to examine the existence of racial discrimination in the small-business credit market. We conduct an econometric analysis of loan outcomes by race and find that black-owned small businesses are about twice as likely to be denied credit even after controlling for differences in creditworthiness and other factors. A series of specification checks indicates that this gap is unlikely to be explained by omitted variable bias. These results indicate that the racial disparity in credit availability is likely caused by discrimination.
I. Introduction
D iscrimination occurs whenever the terms of a transaction are affected by personal characteristics of the participants that are not relevant to the transaction. In credit markets, discrimination on the basis of race and/or gender exist if loan approval rates or interest rates charged differ across groups with equal ability to repay. Although conceptually this definition is rather straightforward, empirically it is often difficult to operationalize because the data requirements to make ceteris paribus comparisons across firms are extensive.
In this paper we use data from the 1993 and 1998 National Surveys of Small Business Finances to examine the existence of discrimination in the small-business credit market. We initially provide qualitative evidence consistent with the view that blacks are discriminated against in this market. For example, we find that black-owned firms are much more likely to report being seriously concerned with credit market problems and report being less likely to apply for credit because they fear the loan would be denied. Although this evidence is suggestive of discrimination, it certainly does not represent strong evidence on its own.
We then take advantage of the wealth of information available in these data sources to conduct an econometric exercise designed to statistically identify discrimination in credit markets. Both years of this survey provide great detail regarding which firms applied for loans and which firms were approved, along with the characteristics of the firm, its creditworthiness, and other factors. Data from 1998 go even further by providing firms' credit ratings from Dunn and Bradstreet and the personal housing and nonhousing net worth of the firms' owners that can be used as collateral to secure these loans. Although these factors go a long way towards creating ceteris paribus comparisons, we also provide a number of specification checks that enable us to further examine whether there are alternative explanations for our results.
We find that black-owned firms, in particular, are substantially more likely to be denied credit than other groups and are charged higher interest rates for those loans that are approved than are other firms that are otherwise comparable. All the specification checks we conduct support the view that these results are unlikely to be attributable to other factors. Overall, our findings support the view that blackowned firms are discriminated against in the small-business credit market.
II. Background
Although not much previous research has examined discrimination in small-business credit markets, there has been an active debate on the question of whether banks discriminate against minority applicants for mortgages. In an influential study in that area, researchers at the Federal Reserve Bank of Boston tried to collect any information that might be deemed economically relevant to whether a loan would be approved, along with the borrower's race (Munnell et al., 1996) . In the raw data whites had 10% of their loans rejected, versus 28% for blacks and Hispanics. After controlling for the large number of variables collected to establish the creditworthiness of the borrowers (including the amount of the debt, debt/income ratio, credit history, and loan characteristics) blacks were still 8 percentage points less likely to be granted the loan.
A variety of criticisms have been launched at this study (see, for example, Horne, 1994; Day and Liebowitz, 1998; Harrison, 1998) ; responses to these criticisms are found in Browne and Tootell (1995) . The most common critique indicates that we cannot make a determination of discrimination unless those blacks whose loans are approved have a greater likelihood of repayment. This argument rests critically upon an implied assumption that the distribution of repayment probabilities for blacks and whites is identical, as shown in figure 1. Panel A of this figure indicates that if this assumption is met and if firms discriminate against blacks by setting a higher bar for loan approval, then the mean rate of repayment among blacks conditional upon loan approval will be higher for blacks than for whites.
On the other hand, Panel B of figure 1 shows that if the distribution of loan repayment probabilities is different, then it is unclear what the difference will be in mean repayment probabilities conditional upon approval. In this panel, blacks collectively have a lower repayment probability; if lenders established a uniform cutoff in determining which loans get accepted, whites would be more likely to repay their loan. If lenders then chose to raise the bar for blackowned firms, the racial differential in loan repayment would depend upon the extent to which the bar was raised. This example would represent statistical discrimination on the part of firms. There will be some blacks who are denied loans despite being as likely as some whites to repay it, simply because the group of which they are a member has a lower repayment probability. For the purposes of this research, we apply a legalistic definition of discrimination that would encompass any disparity in loan denial rates between applicants of different races that is not attributable to differences in other characteristics besides race. 1 Therefore, differences in repayment probabilities are not necessary to prove discrimination.
We were only able to identify one published paper that has investigated the specific topic of racial differentials in access to credit among small businesses. Cavalluzzo and Cavalluzzo (1998) use data from the 1988-1989 National Survey of Small Business Finances (NSSBF), conducted by the Board of Governors of the Federal Reserve System, to analyze differences in application rates, denial rates, and other outcomes by race and gender in a manner similar to the econometric models reported in this study. This paper documents that a large discrepancy does exist in credit access between white-owned and minority-owned firms that cannot be explained by a handful of characteristics of firms. Unfortunately, the earlier NSSBF data did not oversample minority-owned firms and included limited information on credit histories of firms and owners, reducing its ability to provide a powerful test of the causal influence of race on loan decisions.
III. Empirical Framework and Description of the Data
Differences in loan denial rates or interest rates charged do not, in and of themselves, prove that discrimination exists. Evidence of discrimination would require a finding that these differences exist among firms that have the same risk of default. To this end, in the spirit of the Munnell et al. (1996) , we study and estimate loan denial and interest rate models that include measures of a firm's creditworthiness, other firm characteristics, and the race/ethnicity and gender of the firm's ownership. Within this framework, evidence of discrimination would exist if the coefficients on race and/or gender are significantly greater than 0.
To estimate this model, we use national data available from the 1993 and 1998 National Survey of Small Business Finances (NSSBF). These data contain substantial information regarding credit availability on a nationally representative sample of small businesses. The 1993 survey was conducted during 1994-1995 for the Board of Governors of the Federal Reserve System and the U.S. Small Business Administration; the data relate to the years 1992 and 1993. The 1993 data file used here contains 4,637 firms with less than 500 employees. 2 Minority-owned firms were oversampled, but sampling weights are provided to generate nationally representative estimates.
The 1998 survey (conducted in 1999 and 2000 for firms in business in 1998) collected information on 3,561 firms in a similar manner to its predecessor. This survey provides two main advantages over the earlier survey. First, the 1998 survey contains a credit rating score for each firm in it, obtained from Dunn and Bradstreet, that can be used to help control for a firm's creditworthiness. 3 Dunn and Bradstreet is the leading provider of credit ratings in the country, 1 For instance, the Equal Credit Opportunity Act prohibits discrimination in access to credit by race and would apply to both Becker-type and statistical discrimination. 2 The median sizes were 5.5 and 5.0 and the mean sizes were 31.6 and 25.5 full-time equivalent employees in 1993 and 1998, respectively; 440 firms out of 4,637 in 1993 and 263 firms out of 3,561 in 1998 had 100 full-time equivalent employees or more. For further details regarding the 1993 NSSBF survey see the Data Appendix provided in Blanchflower, Levine, and Zimmerman (1998) . 3 Cavalluzzo, Cavalluzzo, and Wolken (1999) were able to incorporate Dun and Bradstreet credit ratings for each firm using the 1993 NSSBF because their connection to the Federal Reserve Board enabled them to access the confidential firm identifiers. -HYPOTHETICAL EFFECTS OF DISCRIMINATION ON LOAN  DEFAULT RATES FOR WHITE-AND BLACK-OWNED FIRMS collecting information on 13 million firms nationwide from a multitude of sources, including a firm's past experiences with banks, public utility payment histories, and trade experiences with other firms. Second, the 1998 survey collected information on the housing and nonhousing net worth of firm owners. Since these forms of wealth may be used as collateral for small-business loans, the availability of this information enables us to control for this additional contributor to the likelihood a loan is repaid. One limitation of these data relative to the 1993 survey, however, is that information on loan applications was obtained for a smaller number of loans, somewhat reducing the sample size available. 4 This makes it difficult to conduct some of the additional specification checks that we are able to perform with the 1993 survey. Table 1 presents weighted sample means from these data for all firms that applied for credit, by race/ethnicity. 5 The estimates indicate that black-owned firms are more than twice as likely to have a loan application rejected as whiteowned firms (65.9% versus 26.9% in 1993, and 62.3% versus 28.8% in 1998) . 6 Other minority groups are denied at rates higher than whites as well, but the magnitude of the black-white differential is especially striking. For those loans that were approved, black-owned firms also had to pay rates of interest that were 1 percentage point higher in 1993 and 1.7 percentage point higher in 1998. Minority-owned firms, however, do have characteristics that are different than those of white-owned firms that may have contributed to these differences. For instance, minority-owned firms were younger and smaller (whether measured in terms of sales or employment) than their white counterparts.
Black-owned firms, in particular, were also generally less creditworthy than firms owned by other racial groups measured by whether the owner had: (a) been bankrupt over the preceding 7 years, (b) had been delinquent for more than 60 days on personal obligations over the preceding 3 years, or (c) had legal judgments against him or her over the preceding 3 years; or (d) over the preceding three years, the firm had been delinquent for more than 60 days on business obligations. Moreover, data from the 1998 survey provide even better measures of a firm's creditworthiness, available from Dunn and Bradstreet. These data indicate that blackowned firms have a higher risk of loan default, according to their credit ratings. The 1998 data also indicates that black small-business owners have less personal wealth available that could be used as collateral for a business loan.
IV. Qualitative Evidence
Before moving on to the results of our multivariate analysis, we first report on what business owners themselves say are the main problems confronting them. This evidence, though obviously not conclusive in determining whether discrimination exists, does highlight firms' perceptions regarding discrimination in obtaining credit. To the extent that black-owned firms report greater difficulty in obtaining credit than white-owned firms, but report other types of problems no more frequently, it would suggest either that discrimination takes place or that perceptions of discrimination exist which are unwarranted. It therefore complements the econometric analysis provided below, which can distinguish between these two hypotheses. Table 2 reports the results of asking specific questions about problems facing firms. 7 Different types of questions were asked in the two surveys, and this is reflected in each panel of this table. In the top panel we report the percentage of firms in the 1993 survey that report a particular problem was serious in the past 12 months. Blacks were much more likely to say that credit market conditions had been a serious problem (31%) than were Hispanics (23%), whites (13%) or those from other racial groups (13%). Regarding other problems, however, differences by race are much less pronounced. 8 The finding that black firms are largely indistinguishable from white firms in reporting a variety of problems, except for the case of credit, indicates that minorityowned firms perceive that credit availability really is a problem for them.
The remainder of table 2 reports more forward-looking problems that firms face. The middle panel reports the percentage of 1993 NSSBF respondents indicating that a particular issue is the most important that they were likely to confront over the 12-month period from the date of interview. The bottom panel reports firms' responses in the 1998 survey regarding the most important problem facing the firm today. In both cases, the ability to obtain a loan at 4 The 1993 survey inquired about any loan applications made in the past 3 years, whereas the 1998 survey asked about "new" loans (those that do not serve as an extension of a previous loan). Along with the smaller sample size of the survey as a whole, the 1998 survey contains many fewer loan applications (927) than the 1993 survey (2,007).
5 Differences in denial rates by gender are negligible. In 1993 28% of male-owned firms had their loan application denied, compared to 32% of female-owned firms. In 1998 29% of male-owned firms had their loan application denied, compared to 28% of female-owned firms. Likewise, differences in firm attributes by gender are observed, but they are not large.
6 Cavalluzzo and Cavalluzzo (1998) examined these outcomes using the 1987 NSSBF and similarly found that denial rates (weighted) are considerably lower for minorities. White-owned firms had a denial rate for loans of 22% compared with 56% for blacks, 36% for Hispanics, and 24% for other races, which are broadly similar to the differences reported here. These estimates for minority groups are less precise, however, because of the relatively small number of minority-owned firms in the sample. 7 Blanchflower et al. (1998) present similar evidence to that reported here from an additional data set, the 1992 Characteristics of Business Owners Survey, which was conducted by the Bureau of the Census. Results of analogous exercises to those in table 2, but restricted to the sample of firms that applied for loans, yield similar comparisons across firms distinguished by race/ethnicity and gender. 8 We also estimated a series of ordered logit equations (available on request) to control for differences across firms in their creditworthiness, location, industry size, and the like. It is apparent from these regressions that blacks were more likely to report that credit market conditions were especially serious. Only in the case of the Family and Medical Leave Act were blacks significantly more likely to report a problem.
favorable interest rates appears to be an important concern for minority firms. Black-owned firms are three times more likely than whites to report financing and interest rates as the most important problem they face. Among the other responses provided, cash flow, in particular, appears to be a more common concern for blacks than for whites, but this may be endogenous to the credit available to them.
In addition, black-owned firms appear to behave in a manner consistent with these beliefs. Data indicate that black-and Hispanic-owned firms are much more likely to report that they did not apply for a loan, even though they needed credit, because they thought they would be rejected. Black-and Hispanic-owned firms are 40 and 23 percentage points, respectively, more likely to withhold an application fearing denial than are white-owned firms in the 1993 survey, and 32 and 9 percentage points, respectively, more likely to do so in the 1998 survey. 9 Of course, some of the difference may be attributable to differences in creditworthiness across firms, in that firms that are bad credit risks should be afraid that their loan would be denied. In econometric models comparable to those reported below, we tested this alternative by holding constant differences in creditworthiness and other characteristics of firms. Although these factors do appear to explain some of this differential, we found that a gap of 26 (16) percentage points still exists between black-owned (Hispanic-owned) firms and white-owned firms, using data from 1993. 10 In 1998 these regression-adjusted differentials are 21% and 4%, respectively. In fact, when asked directly why they were afraid to apply for loans, minority-owned firms were more likely to report prejudice as the reason (18% for black-owned firms, 5% for Hispanic-owned firms, and 2% for white-owned firms in 1993; 8% for black-owned firms, 7% for Hispanic-owned firms, and 2% for white-owned firms in 1998). 11 We will attempt to determine whether these perceptions reflect actual discrimination in the econometric analysis to follow.
V. Econometric Evidence
Evidence presented to this point indicates that minorityowned firms are more likely to be denied loans and to be charged higher rates of interest for those loans approved. 9 The actual percentages for each group are in 1993 are: 22.5% for white-owned businesses, 41.7% for Hispanic-owned businesses, and 60.8% for black-owned businesses. In 1998, they are: 21.5% for whiteowned businesses, 30.1% for Hispanic-owned businesses, and 53.9% for black-owned businesses. 10 More details regarding this analysis, along with tables presenting the results, are available in Blanchflower et al. (1998) . 11 The other reasons given, including too little collateral, poor credit history, and a poor balance sheet, are comparable across groups. (Firms could report more than one reason.) Source: Authors' calculations from 1993 and 1998 NSSBF. Note that the sample sizes by race in 1998 do not sum to the total sample size, because firms where ownership is shared equally by members of different races were not assigned a category in this survey. Can these differences be explained by such things as differences in creditworthiness and other factors? To address this question we now turn to an econometric examination of loan denials and interest rates charged, holding constant differences across firms.
A. Models of Loan Denials
In the top panel of table 3 the results of estimating a series of loan denial probit models using data from the 1993 NSSBF are reported. We report estimated derivatives from these models that can be interpreted as the effect on the probability of loan denial of an infinitesimal change in each independent continuous variable and the discrete change in the probability for dummy variables. In row (1), which contains only race and gender indicators, for instance, the coefficient of 0.426 can be interpreted as indicating that the denial rate for black-owned businesses is 42.6 percentage points higher than that for those firms in the excluded category of white-owned firms. 12 Loan requests made by firms owned by Asian/Pacific Islanders, Hispanics, and women are also more likely to be denied, but the disadvantage for these groups is much smaller than that for blackowned small businesses.
The next four rows include additional sets of explanatory variables to hold constant differences in the characteristics of firms that may vary by race. 13 In row (2) a number of 12 This estimate largely replicates the raw difference in denial rates between black-and white-owned businesses reported in table 1. The raw differential observed there (0.659 Ϫ 0.269 ϭ 0.39) differs slightly from the 0.426 differential reported here because this specification also controls for whether the business is owned by a woman and because the regressions are unweighted whereas the descriptive statistics are weighted using the sample weights. When a full set of explanatory control variables are included, the unweighted estimates are insignificantly different from the weighted; hence in table 4 and subsequent tables we report only unweighted estimates. 13 In preliminary analyses, we also estimated these models separately, focusing specifically on the differences in coefficient estimates between whites and blacks because of the large raw differentials between them. The F-test we conducted to determine whether parameter estimates were Each line of this table represents a separate regression with the specified regressors; "Creditworthiness measures" include whether or not the firm has been delinquent in a personal or business loan, whether the owner has declared bankruptcy in the past seven years, whether the owner has had any judgments against him/her, the firm's sales, profits, assets, and liabilities, and the owner's years of experience and share of the business. "Other firm characteristics" include for the 1993 data a dummy variable indicating whether the firm had a line of credit; 1990 employment; firm age; an MSA dummy variable; a new-firm-since-1990 dummy variable S-corporation, C-corporation, and partnership dummy variables; 1990-1992 employment change; a dummy variable for an existing long-run relation with the lender, dummy variables identifying if the firm's market was regional, national, or international; the value of the firm's inventory; the level of wages and salaries paid to workers; officers' cash holdings; and the value of land held by the firm. For the 1998 data "Other firm characteristics" include firm age, 1998 employment, five type-of-organization dummy variables, and four dummy variables identifying if the firm's market was regional, national, or international. "Characteristics of the loan" in 1993 include the size of the loan being applied for, a dummy variable indicating whether the loan was to be backed by real estate, and 11 dummy variables indicating the use of the loan. "Characteristics of the loan" in 1998 just includes the size of the loan being applied for. The dependent variable in all specifications is an indicator for whether or not a loan application was denied. Native Americans include American Indians and Alaskan Eskimo. In the 1998 data the categories "Asian/Pacific Islander" and "Native American" are combined due to small numbers of observations. Source: Authors' calculations from 1993 and 1998 NSSBF.
controls are included that distinguish the creditworthiness of the firm and the owner. 14 Although not reported in the table, many are statistically significant on a two-tailed test at conventional levels of significance with the expected signs. 15 Even after controlling for these differences in creditworthiness, black-owned firms remain 28 percentage points more likely to have their loan request denied than white-owned firms. Firms owned by Asian/Pacific Islanders also are at a disadvantage, of 16 percentage points, in terms of loan denials, but the coefficients on Hispanic-and femaleowned firms become smaller and insignificant after these controls are added. The models reported in rows (3) through (5) control for a vast array of additional characteristics of firms. Row (3) adds a vector of 30 additional characteristics of the firm and the loan application, including such factors as level of employment, change in employment, the size of the loan request, and the use of the loan. Row (4) includes vectors of dummy variables to control for differences across regions of the country and the firm's industry. Row (5) appends dummy variables, indicating the month and year in which the loan was requested and the type of financial institution to which the firm applied. 16 In total these three rows append an additional 164 variables to the more parsimonious specification reported in row 2.
Nevertheless, the estimated disadvantage experienced by black-owned firms in obtaining credit falls by a relatively small amount. The estimate from each of the three additional rows indicates that black-owned firms are approximately 23 percentage points more likely to have their loan application denied than white-owned firms. The results also indicate that Asians/Pacific Islanders also had statistically significantly higher denial rates than whites (at the 10% level of significance). There is no evidence that denial rates for firms owned by other racial groups or women were significantly different from that of firms owned by whites or men.
The lower panel of table 3 presents a similar analysis of the 1998 NSSBF data, with the important differences that credit ratings from Dunn and Bradstreet and housing wealth and nonhousing net worth values of the owner are incorporated as control variables. The first two rows in this panel are designed to exactly replicate models estimated using the 1993 data and reported in the top half of the table. These models provide estimates of the effect of race and gender on loan denial rates with no other covariates and with a set of creditworthiness measures that are available in both surveys. Comparable results are obtained here regarding the disadvantage faced by black-owned firms. With no other controls, in the 1998 data blacks are 38 percentage points more likely to have their loan denied; adding measures of creditworthiness reduces this differential to 30 percentage points. The only important difference observed in these results between 1993 and 1998 is that Hispanics now appear to face greater difficulty getting their loan applications approved. In the more recent data, Hispanics face a disadvantage in the loan market similar to that of blacks.
The third row of this panel adds credit rating data from Dunn and Bradstreet as an explanatory variable. The results indicate that incorporating this additional control on a firm's creditworthiness has a negligible effect on the results. Blacks are still 28 percentage points less likely to have their loan application approved than white-owned firms. This finding supports the use of the set of controls for creditworthiness that we are able to employ when using the 1993 data.
The fourth and fifth rows of this panel examine the additional impact of controlling for other characteristics of the owner and the loan. In the fourth row, covariates comparable to those available in 1993 are added. In this specification the coefficient on black-owned firms is slightly smaller than in models that omit these additional variables. In the fifth row, we also add the owner's wealth measures, which are also shown to have very little impact on the estimated disadvantage that black-owned firms face in the credit market. These findings also support the notion that the analysis using 1993 data, for which owner's wealth data are absent, are not biased by this omission. With all these covariates included in the regression, black-owned firms still face a 24-percentage-point disadvantage in getting their loan applications approved.
The remainder of this panel adds region and industry fixed effects along with fixed effects reflecting the year of application. Even after controlling for this extensive array of covariates, we still find that black-owned firms are about 30 percentage points more likely to have their loan application denied than white-owned firms. Similar to the analysis using 1993 data, Asian/Pacific Islanders are about 14% more likely than a white small business owner to have their loan application denied. Unlike 1993, however, Hispanics are found to be significantly more likely to have their loan application denied. They face a surplus of about 22 percentage points relative to the denial rate of whites. the same for blacks and whites rejected this null hypothesis. Then we used the estimates obtained by estimating the model separately by race and conducted an Oaxaca (1973) decomposition. The results from this analysis were similar to those obtained by restricting the coefficients to be the same between blacks and whites and using the coefficient on a black indicator variable to measure the gap between groups. We have chosen to report all the results in this simpler format for ease of exposition and interpretation.
14 We have experimented with some combinations of variables (such as the ratio of debt to equity) as well as various other nonlinearities (such as quadratics in sales, profits, and employment) and found that the results were unaffected by these alternative functional forms. 15 Parameter estimates for these variables have been excluded from this table for the purposes of brevity, but Blanchflower et al. (1998) report all of them for the loan denial models using 1993 data. 16 In 1993, approximately four out of five (80.5%) of the firms who required a loan applied to a commercial bank. Overall 17 different types of financial institution were used, although only the following accounted for more than 1% of the total (weighted): credit unions (2.0%), savings banks (2.5%), savings & loans (2.3%), finance companies (4.9%), lease companies (2.1%), and other business firms (1.7%). Comparable information for 1998 is unavailable.
B. Specification Checks
Although the results provided so far strongly indicate that financial institutions treat black-and white-owned small businesses differently in lending, other considerations may limit our ability to interpret this finding as discrimination. Of perhaps greatest concern is the possibility that we may not have adequately controlled for differences in creditworthiness of firms. If black-owned firms are less creditworthy and we have failed to sufficiently capture the differences, even with our extensive set of control variables, then we would be inappropriately attributing the racial difference in loan denial rates and interest rates to discrimination. 17 To address this potentially serious problem, our first approach was to identify the types of information that financial institutions collect in order to evaluate a loan application and compare that with the information available to us in the NSSBF. First, we went to some local banks and obtained small-business loan applications. Second, we searched the Internet and examined Web sites that provide general business advice to small firms, including a description of the loan application process and the information typically requested of applicants. 18 We found that detailed information is requested of both the firm and its owner. Regarding the firm, banks typically request information like the following: (a) type of business, (b) years in business, (c) number of full-time employees, (d) annual sales, (e) organization type (corporation or proprietorship), (f) owner's share, (g) assets and liabilities, (h) whether the business is a party to any lawsuit, and (i) whether any back taxes are owed. Regarding the owner's personal finances, banks typically ask for: (a) assets and liabilities, (b) sources and levels of income, and (c) whether the owner has any contingent liabilities. Some applications ask explicitly if the firm qualifies as a minority-owned enterprise for the purposes of certain government loan guarantee programs. The race of the applicant, however, would be readily identifiable even in the absence of such a question, because most loans originate in face-to-face contact with a representative of the financial institution. The same would be true of the applicant's gender.
These criteria closely match the information available to us in the NSSBF, especially in 1998, when we have access to the owner's personal housing wealth and nonhousing net worth. The particular strength of the survey is the detail available on the firm, which covers virtually all of the information typically requested on loan application forms. Our creditworthiness measures provide us with extensive information regarding the financial condition of the firm, especially in 1998, when we have the firms' credit rating at our disposal.
A minor shortcoming in these data that we have identified is that lenders require additional information on the finances of the owner of the firm that is not available in the NSSBF data. We have some information on the firm owner's personal finances, particularly in 1998 when we have access to his/her housing and nonhousing wealth. However, we do not have direct information regarding other components of personal finance, like the owner's income and contingent liabilities. These factors would be necessary in addition to his/her housing and nonhousing wealth to identify whether the business owner has sufficient personal resources to draw upon should the business encounter difficulties and to further determine the personal collateral available should the firm default on its obligation. We do have measures of the owner's human capital in the form of education and experience, which likely captures at least some of the differential in available personal wealth across firm owners. Nevertheless, our potentially incomplete characterization of the business owner's personal financial condition may introduce a bias into our analysis if black business owners are less able to personally repay a loan if the business itself cannot.
To assess the possible effect of this problem on our results, we separately examined groups of firms that differ in the degree to which personal finances should influence the loan decision and compare the estimated disadvantage experienced by black-owned firms in the different groups. For completeness, we do the same for other racial/ethnic groups, as well as for women. First, we examine proprietorships/partnerships separately from corporations, for owners of an incorporated business are at least somewhat shielded from incurring the costs of a failed business. Second, we divide firms according to their size and age. 19 Both larger small businesses and those that have been in existence for some time are more likely to rely on the business's, rather than the owner's, funds to repay its obligations. Third, we consider firms that have applied for loans to obtain working capital separately from firms that seek funds for other purposes (mainly to purchase vehicles, machinery and equipment, and buildings/land). Loans made for one of these other purposes at least partially provide their own collateral because the financial institution could sell them, albeit at a somewhat reduced rate, should the business default. Unfortunately, we are only able to estimate these models for 1993, because the purpose of the loan is not included in the 1998 survey. For the remainder of this 17 On the other hand, if financial institutions discriminate against blackowned firms, then the greater likelihood of denial for blacks in earlier years is likely to hurt the performance of those firms and make them look less creditworthy. Therefore, controlling for creditworthiness may work to understate the presence of discrimination.
18 See Appendix B in Blanchflower et al. (1998) for an example of a typical application form. 19 The mean and the median age of firms are 15 and 12 years, respectively, in the 1993 survey. In the 1998 survey, they are 14 and 11 years. Only 14.5% and 20.5% are less than five years old in 1993 and 1998, respectively, and only 4.1% and 8.0% are less than three years old, respectively. As reported in footnote 2, the mean and the median size of firms are 5.5 and 31.6 full-time equivalent workers, respectively, in the 1993 survey, and 5.0 and 25.5 workers, respectively, in the 1998 survey. Fourteen percent of firms have one or fewer employees, and 27% have two or fewer employees in 1993, whereas 35% of firms have one or fewer workers and 45% have two or fewer workers in 1998. discussion, for brevity we focus our attention on the results for black-versus white-owned firms, for it is differences between these groups that have been (and will be) largely robust to alternative specifications.
Results from these analyses are reported in rows (1) through (8) of table 4 and rows (1) through (6) of table 5, using the 1993 and 1998 data, respectively. They provide little indication that omitting some characteristics of the owner's personal finances biases the results presented earlier. 20 Estimates indicate that black-owned small businesses are significantly more likely to have their loan applications rejected in virtually all categories of firms considered. In particular-with the exception of larger firms in 1998-corporations, older firms, larger firms, and firms seeking credit for uses other than working capital are between 13 and 25 percentage points more likely to have the loan application rejected if black-owned, even though personal resources should be less important in these categories. Moreover, in each group of two firm types (large versus small, etc.), the estimates are not significantly different from each other.
Another issue that needs to be considered in interpreting the results presented so far is whether or not the ceteris paribus differential by race in loan denial rates is attributable to differences in the geographic location of black-and white-owned firms. If, for example, black-owned firms are more likely to locate in the central city, and a central city location is negatively correlated with profitability and the ability to repay debt, then financial institutions may be acting optimally. Here, we present a limited analysis to address whether or not this type of behavior takes place.
To identify whether lenders' behavior is consistent with this hypothesis, we distinguish those firms that selfclassified their sales market as being local versus regional, national, or international. A central city location should have a greater effect on future profit expectations for those firms that operate on a local level. If minority-owned firms are more likely to locate in the central city, racial differences in 20 The estimates we present in these specifications are obtained from models comparable to those in rows (3) and (5) using the 1993 and 1998 data, respectively, from table 3. These specifications include all the credit history measures, other firm characteristics, and characteristics of the loan, but not the complete set of control variables included in the rows 4 and 5 of these tables. We have chosen to report the more parsimonious specification because the evidence indicates that those models which include the full set of control variables do not fit any better and provide virtually identical estimates of the disadvantage faced by black-owned firms in obtaining credit. Estimates from the more parsimonious specification improve the precision of our estimates, which is particularly useful given the smaller samples in each category of firms. loan approval rates and interest rates charged should be greater in the firms that sell in the local marketplace. The results of this test are reported in rows (9) and (10) of table 4 and rows (7) and (8) of table 5 for 1993 and 1998, respectively. They reject the hypothesis that observed differences can be attributable to different propensities to locate in the center of a city. Estimates indicate that blackowned firms operating both in local sales markets and elsewhere face a sizable increase in the likelihood their loan application will be denied in both surveys. The estimates are all significantly different from zero, but not significantly different from each other across sales markets within a survey year.
We also estimate models that address a potential weakness in the specific functional form with which we control for differences in credit history across firms. As shown in table 1, black-owned firms are considerably more likely to have had troubles in the past in the form of judgments against them, late payments by the firm or its owner, or past bankruptcies, and their credit ratings are lower than those of white-owned firms. The model specifications reported so far implicitly assume that these past problems are linear in their effects, and one might suspect the marginal impact would rise as credit problems rise. Therefore, we separate firms by the number of types of past problems experienced and, in 1998, an indicator of high risk based on a firm's credit rating. The results are reported in rows (11) to (13) in table 4 and rows (9) to (12) in table 5 for 1993 and 1998, respectively. They suggest that even black-owned firms with clean credit histories and at a lower risk of default are at a significant disadvantage in getting their loans approved, holding constant their other characteristics.
Finally, we consider whether black-owned firms are treated differently from white-owned firms when requesting credit from other sources. If minority-owned firms really are less creditworthy, then other types of creditors also may be reluctant to provide them with credit. On the other hand, if they are able to obtain other kinds of credit at roughly the same rate regardless of the owner's race, then perhaps the disadvantage that black-owned firms face when they apply for loans from financial institutions is more likely attributable to discrimination.
The source of credit we examine is credit-card use. Such an analysis provides a unique advantage because credit-card applications are more likely to be filled out and mailed in, so it is quite likely that the race of the applicant is unknown to the financial institution. 21 The NSSBF asked respondents whether they used either a business or personal credit card for business purposes. Although our analysis of use of credit cards does not condition on application, a finding that blackand white-owned small businesses are equally likely to use credit cards may still provide evidence supporting discrimination in small-business lending. In fact, if financial institutions discriminate against blacks in obtaining smallbusiness loans, we may even expect to see them use credit cards more often than whites, because they have fewer alternatives. Even though many institutions may offer both types of credit, they may only be aware of the race of the applicant in a small-business loan.
In table 6 we examine the probability that a firm uses either a business credit card or a personal credit card to finance business expenses in the 1993 and the 1998 data, holding constant other differences across firms. 22 In neither case could we find any evidence that black-owned firms were less likely to have access to such cards. We also had information available on the maximum amount that could be billed to these accounts and found no significant difference by race in regression models of the amount that could be charged. No racial differences were observed when we modeled the typical balance remaining on these cards at the end of a typical month (results not reported).
C. Models of Interest Rates Charged
Although most of our analysis has addressed whether minority-and white-owned firms are treated equally in terms of their probability of denial, another way that differential treatment may emerge is through the interest rate charged for approved loans. Discrimination may be apparent if banks approve loans to equally creditworthy minorityand white-owned firms, but charge the minority-owned firms a higher rate of interest. 23 Therefore we estimated model specifications analogous to those reported previously for loan denials, but now the dependent variable represents the interest rate charged for firms whose loans were approved. Along with the control variables included in our earlier analysis, in these models we also control for loan characteristics, including whether the loan carried a fixed or variable interest rate, the loan amount, the length of the loan, whether the loan was guaranteed, whether the loan was secured by collateral, and a set of variables identifying the type of collateral used if the loan was secured.
The results of this analysis are reported in table 7. The top two panels provide the results of specifications comparable to those in table 3 for loan denials and represent our main specifications. Here we see that in both 1993 and in 1998, black-owned firms are charged interest rates that are 1.5 percentage points higher than white-owned firms before controlling for other factors. 24 Models that include an extensive array of controls (including Dunn and Bradstreet's credit rating and the owner's housing wealth and nonhousing net worth in 1998) still indicate that blacks are charged about a full percentage point higher rate of interest than equally creditworthy white-owned firms. Depending upon the specification, the year, and the group considered, other racial groups are sometimes found to face higher interest rates that whites, but none of these findings are consistent enough to draw strong conclusions.
We also have estimated similar specification checks with interest rates that we conducted in the loan denial models earlier. In the present context, however, the smaller sample of loans in the 1998 survey than in 1993 led to an even smaller sample of approved loans, which prevented us from conducting an analogous exercise with the more recent data. The third panel of table 7 presents these specification checks minority-owned small business for the purpose of determining eligibility for Small Business Administration loan guarantees. In either case, it is illegal to use race as a factor in determining whether or not to grant a loan. 22 On average, in the 1993 survey 29% of all firms use business credit cards and 41% use personal credit cards for business use. The comparable statistics for 1998 are 34% and 46%. These levels vary only modestly by race/ethnicity. 23 The sizes of the loans requested by, or granted to, white-and minority-owned firms are not statistically significantly different. 24 These differences are not the same as those observed in table 1, which just reports sample means, mainly because we use sample weights in calculating means, but we do not do so in the regression models. for the 1993 survey. Among both corporations and older firms, black-owned businesses are still found to face sizable differences in interest rates charged. Firms that sell in the local market face a smaller interest-rate disadvantage than firms that sell to a broader market, although the estimated difference is not statistically significant. Even among a sample of firms with no past credit problems, black-owned firms pay significantly higher interest rates. The only piece of contradictory evidence is that among larger firms, those owned by blacks pay higher interest rates, but the difference is not significant. Taken collectively, however, the evidence presented here supports the notion that black-owned firms Each row of this table represents a separate regression with all of the control variables as row (3). The specific covariates are reported in the notes to table 4, except that loan characteristics also include an indicator variable for whether the request was for a fixed-interest-rate loan, the length of the loan, the size of the loan, whether the loan was guaranteed, whether the loan was secured by collateral, and seven variables identifying the type of collateral used if the loan was secured. The sample consists of firms that had applied for a loan and had their application approved. "No credit problems" means that neither the firm nor the owner had been delinquent on payments over 60 days, there had been no judgments against the owner for the preceding 3 years, and the owner had not been bankrupt in the preceding 7 years. Native Americans include American Indians and Alaskan Eskimos. In the 1998 data the categories Asian/Pacific Islander and Native American are combined due to small numbers of observations. Source: Authors' calculations from 1993 NSSBF.
pay higher interest rates than otherwise comparable whiteowned firms, and this difference does not appear to be related to problems of model specification.
VI. Caveats
The results presented indicate that black-owned firms, in particular, face obstacles in obtaining credit that are unrelated to their creditworthiness. We are unable to find any consistent evidence that other racial/ethnic groups or women are similarly disadvantaged. Although one explanation for these findings is that black-owned firms are discriminated against, we raise a few additional factors worth considering before one can draw definitive conclusions.
First, as in any regression-based study, our analysis hinges upon the proposition that all the factors that are related to loan denial rates by race have been included in our statistical model. If, for example, blacks possess some unobservable characteristic that makes them less creditworthy, then our statistical finding would overstate the extent of discrimination. To reduce this possibility, the models we have estimated include an extensive array of factors that could conceivably affect loan decisions. Using the 1998 NSSBF data, we have also included each firm's credit rating and the owner's personal housing and nonhousing wealth as additional control variables. Models including these additional variables provide virtually identical results to those that use the set of firm and owner characteristics available in both survey years. Moreover, we have also estimated several alternative specifications that might identify the effect of such a bias. Throughout, we have consistently found that blacks are disadvantaged in the small-business credit market and that our specification tests support the interpretation of discrimination. Nevertheless, we acknowledge that a bias in that direction may remain.
Offsetting this potential bias is the fact that those minorityowned firms that actually apply for credit may represent a selected sample of the most creditworthy. More marginal minority-owned firms whose loans might have been accepted had they been owned by whites may not even be in the pool of loan applicants. First, these firms may have gone out of business or may not have had the opportunity to commence operations because of their inability to obtain capital. Second, some existing firms may have chosen not to apply for credit because they were afraid their application would be rejected due to discrimination. Therefore, the results reported above may be biased toward finding too small a disparity between white-and black-owned firms.
Another potential criticism is that this study has examined loan denial rates rather than loan default rates. We discussed this criticism with regard to home mortgage lending earlier in the paper, but an analogous argument can be made in the context of small-business loans as well. Yet our earlier discussion indicated that this argument rests critically upon the assumption that the distribution of loan repayment probabilities among white-and black-owned firms is identical, suggesting that such evidence would be sufficient, but not necessary, to prove the existence of discrimination. From a more practical standpoint, such an analysis of default rates requires longitudinal data, tracking firms for a few years following loan origination, which do not exist. Although there are important limitations on such an analysis, we believe that it would be fruitful for this sort of longitudinal data collection to take place and for future research to investigate this question more fully.
In addition, many of the criticisms levied against Munnell et al. (1996) may be relevant here as well. Yet these criticisms appear to have been effectively countered by some of the authors (see Browne & Tootell, 1995; Tootell, 1996) . What is important to keep in mind in comparing our work with theirs is the magnitude of the estimated racial disparity. The absolute sizes of the raw racial differences found in the mortgage study are considerably smaller than those observed in this study regarding business credit. 25 Some of the difference in denial rates between the races in both studies appears to be due to differences in the characteristics of the applicants. Even after controlling for these differences, however, the gap in denial rates in the smallbusiness credit market is considerably larger than that found in the mortgage market. 26 The larger size and significance of the effects found in our analyses reduce the possibility that the observed differences can be explained away by some quirk of the econometric estimation procedure.
VIII. Conclusions
Our analysis finds significant evidence that black-owned businesses face impediments to obtaining credit that go beyond observable differences in their creditworthiness. These firms are more likely to report that credit availability was a problem in the past and expect it to be a problem in the future. In fact, these concerns prevent more blackowned firms from applying for loans, because they fear being turned down due to prejudice or discrimination. We also found that loan denial rates are significantly higher for black-owned firms than for white-owned firms even after taking into account differences in an extensive array of measures of creditworthiness and other characteristics. This result appears to be largely insensitive to changes in econometric specification. Similar findings are presented regarding interest rates charged on approved loans. Overall, the evidence is consistent that black-owned firms are disadvantaged in the market for small-business credit, which would traditionally be attributed to discrimination. We find no consistent evidence of similar disadvantages for other racial/ethnic groups or for women. 25 In the Boston Fed study 10% of whites' mortgage applications were rejected, and 28% of blacks'. The differential in loan denial rates for business credit is much greater, as shown in table 1. 26 The ceteris paribus gap between black-and white-owned firms is about 25 percentage points in denial rates in both survey years in the small-business credit market, compared with 8 percentage points in the mortgage market.
The magnitude of the black-white differential in smallbusiness loan approval rates is substantial, even after controlling for observed differences in creditworthiness, and considerably larger than that found in the analysis of discrimination in mortgage markets. Why do the results for small-business loans differ so markedly from those for mortgage loans? First, many mortgages are sold in the secondary market, and a substantial fraction of mortgage lenders have little intention of keeping the loans they make. This added "distance" in the transaction might reduce the likelihood of discrimination. No such sophisticated secondary market for loans to small firms exists. Second, the presence of special programs and regulatory incentives to encourage banks and others to increase their mortgage lending to minorities gives these groups some advantages in obtaining a mortgage. Additional research might seek to provide alternative explanations.
